Introduction: Knowledge about risky sexual behavior among young people has been widely acknowledged as a key tool to controlling the spread of HIV. This article aimed at presenting the risk behavior of Brazilian Army conscripts toward HIV infection according to the country's geographic regions. Method:
INTRODUCTION
Since 1996 the Brazilian Department of Surveillance, Prevention and Control of Sexually Transmitted Infections, HIV/AIDS and Viral Hepatitis (DIAHV) of the Ministry of Health, in collaboration with the Brazilian Ministry of Defense has conducted probabilistic sample surveys to determine HIV prevalence, as well as to collect data on sexual and risk behaviors among Brazilian Army conscripts. The focus population was young men aged from 17 to 22, in submission to compulsory military service. These studies generated prevalence information on sexually transmitted infections (STIs), as well as the monitoring of sexual risk behavior among Brazilian conscripts.
National and international surveys have indicated a greater vulnerability of adolescents and young men to STIs, particularly HIV infection [1] [2] [3] [4] . In Brazil, data from the latest HIV/AIDS Epidemiological Bulletin 5 indicated that, from 2007 to 2017the AIDS detection rate increased approximately 2.3 times among men aged 15 to 19 (from 3 to 7/100 thousand inhabitants) and 20 to 24 (from 15.6 to 36.2/100 thousand inhabitants). Studies to determine the factors involved in risky sexual behavior among young people have been recognized as key tools to control the spread of HIV [6] [7] [8] [9] . These factors include the sexual practice between male partners, unprotected sex, the great multiplicity of sexual partnerships, and use of alcohol and drugs.
Brazil presents great geographic and cultural diversity, which is reflected in a highly heterogeneous HIV/AIDS epidemic. Brito et al. 10 showed that when the HIV epidemic began in the 1980s, it was restricted to metropolises such as Rio de Janeiro and São Paulo, but since the 2000s it underwent a process of geographical internalization.
In this context, this article aims to portray the risk behavior of Brazilian Army conscripts toward HIV infection, by the Brazilian regions in 2016, as a continuation to the periodic monitoring studies of sexual behavior of Brazilian conscripts so as to subsidize HIV prevention programs.
METHODS

SAMPLING
We carried out a cross-sectional study with young men aged from 17 to 22 enlisted in the Brazilian Army, called conscripts, from August to December of 2016, throughout the country. To estimate the sample size, we recurred to the prevalence of HIV infection among young men in 2007, which was estimated at 0.12% 3 , with 95% of confidence interval and a bilateral error of 0.04%. We selected a total of 39,996 conscripts by following a sampling plan with stratification in two selection stages. In the first stage we stratified the Selection Committees (SC) by the five Brazilian geographic regions and selected proportionally to each one's size, defined by the estimated frequency of conscripts who participated in the selection of 2014. The sample thus obtained represented 6.2% of the total number of young men compulsorily enrolled in military service across the country. We chose 87 SC representing all the federative units (FU) of the country. During the second stage, we adjusted the number of conscripts to be proportional to each SC size. After applying all the exclusion criteria, the final sample consisted of 37,282 conscripts. The exclusion criteria were: illiterate conscripts; conscripts outside the established age range of 17 to 22 years old; lack of information on age, municipality of origin and educational level; and refusal to sign the Term of Free and Informed Consent (TFIC The study followed the guidelines of the National Health Council, ensuring the voluntariness, anonymity and the possibility of interruption of participation at any time in the study, by signing the Term of Free Informed Consent TFIC.
DATA COLLECTION AND LABORATORIAL TRIAL
We collected socio-behavioral information through an anonymous and self-administered questionnaire, in order to guarantee the confidentiality of the information provided. We also collected blood samples for laboratory tests aimed at detecting HIV infections, syphilis and hepatitis B and C. And to detect HIV infection, which was fundamental for this article, we used the Elecsys HIV combi PT immunoassay (manufactured by Roche Diagnostics GmbH, in Penzberg, Germany). We classified non-reactive samples as HIV-negative, and no additional tests were performed, while samples with reactive results were subjected to the RealTime HIV-1 Viral Load Assay quantitative molecular test (manufactured by Abbott Molecular Inc., Des Plaines, Illinois, USA). Samples with a viral load of 5,000 copies/mL or higher were classified as HIV positive, while samples with viral load equal to or less than 4,999 copies/mL or below the detection limit of the assay were submitted to Western Blot New LAV Blot I (manufactured by Bio-Rad in Marnes-la-Coquette, France). Samples with positive Western Blot results were classified as positive; those with negative Western Blot were considered negative; and samples with indeterminate results were excluded from the analysis. All tests were performed according to the manufacturer's instructions by trained technicians and at a central laboratory in Vespasiano city, Minas Gerais, Brazil.
VARIABLES OF THE STUDY
In order to analyze the sample sexual behavior, we used the following information: percentage of informants who declared to have started their sexual activity; average age in the first intercourse; percentage of informants who reported having sex with men (MSM); average number of steady partners the previous year; percentage of condom use (in the last intercourse; all times with steady partners; all times with casual partners; all times while paying for sex). Conscripts who reported having had sex "only with men" and "with men and women" were classified as MSM.
Regarding the prevalence of HIV infection, we considered self-referral and laboratory exams presented by conscripts. We also considered the percentage that already knew their serological status for HIV infection among those identified as positive for HIV by the laboratory examination.
In order to characterize alcohol consumption we considered the percentages of conscripts that: (1) never used alcohol; have only tried it; did not use it anymore; (2) consumed it from time to time; and (3) consume it every day or almost every day.
With regard to illicit drugs, we measured the percentage on informants who used the following substances from time to time, every day or almost every day: cannabis, crack/merla /stone/oxy/cocaine snorted and injected, ecstasy. LSD; and the use of at least one of the above drugs (excluding cannabis and including heroin).
DATA ANALYSIS
All indicators were presented for the country (Brazil) as a whole and for each region (North, Northeast, Southeast, South and Central-West). The respective confidence intervals (95%) were calculated taking into account the complex sampling design. Samples were compiled with Complex Samples add-on module included in SPSS 21.0 software 11 .
In addition, the percentage of condom use in all sexual intercourses with possible partners and prevalence of HIV infection diagnosed by laboratory examination were presented by UF, in the form of maps constructed from TerraView 4.2.2 software 12 .
RESULTS
The study consisted of 37,282 conscripts aged 17 to 22, distributed in the five Brazilian regions as follows: Southeast (38.9%); Northeast (30%); South (13.9%); North (9.7%) and Central West (7.5%). Table 1 shows the indicators related to sexual behavior according to each region.
The percentage that reported having started sexual life was 75% for Brazil, ranging from 71.9% in the North region and 81.5% in the Central-West region. The mean age of first sexual intercourse was approximately 15 for Brazil. Regarding the type of sexual partnership, 4.4% of the respondents declared to be MSM for Brazil, which ranged from 6.3% in the Southeast, 5.9% in the Central-West, and 2% in the North region, the lowest percentage found. Regarding the number of steady partners in the last year, conscripts registered 2.29 for Brazil and North reported the highest mean (3.20) . As for individuals who reported having paid for sexual intercourse in the last year, the Southeast was the region with the highest percentage (3.7%), exactly one point higher than the total in Brazil. Concerning condoms, approximately 61% reported use during the last sexual intercourse, being the lowest percentage (56.5%) in the South region. As for condom use in all relationships with steady partners, the percentage for Brazil was 34.5%, and lower in the South region (29.6%). When sexual intercourse was with potential partners, use at all times increased to 45.6%. In paid sex, about 69% of the participants reported using condoms in all relationships last year for Brazil, and the highest percentage was observed for the Northeast region (75.1%).
The prevalence of HIV was presented under two perspectives: self-referenced and laboratory diagnosed ( Table 2 ). We found differences for both Brazil and its regions, except for the Central-West. The self-reported prevalence for Brazil was 0.5%, while the laboratory prevalence was 0.12%. It is noteworthy the great difference found for the Southeast region: the self-reported prevalence was of 0.9% and the laboratory of only 0.07%. Still on the HIV infection, the percentage of conscripts identified as positive in the laboratory examination who already knew they were infected by HIV for Brazil was of 5.1%, and this percentage was even smaller number in the North region (2.2%). Table 2 also presents indicators on alcohol consumption and illicit drug use. Just over half of the participants reported never having consumed, have consumed only once or having stopped consumed alcohol (54%). For the North region, the percentage is even higher, reaching almost 70% of conscripts. Among those who reported consuming alcohol from time to time, the highest consumption was observed in the South (59.7%). Regarding the highest consumption of alcohol, those who reported consuming every day or almost every day for Brazil accounted for 1.1% of the total sample, and for the South and Central-West regions this percentage doubled (2.2%). With regard to illicit drug use, cannabis was the most consumed, with the percentages of 5.1% for Brazil and 9.7% for the South region. Still on this region we observed that it presented the highest percentage of use for the other drugs reported. Referring to the use of at least one illicit drug (excluding cannabis and including heroin) we observed 1.4% reported use in Brazil, and the South region with the highest percentage (3.1%). We observe in Figure 1 the distribution by FU of the percentage of condom use in all sexual intercourses with eventual partners in the last year and the prevalence of HIV infection diagnosed in laboratory examination. The FUs which presented condom use of less than 40% in sexual intercourse with eventual partners were: Maranhão, Bahia, Federal District, Mato Grosso do Sul and Santa Catarina. In addition, most FUs presented a percentage of condom use ranging from 40 to 49.9%. Figure 1 also shows that the highest prevalence of HIV infection was in the North region, for the FUs of Pará, Amapá, Amazonas and Roraima presented a prevalence of 2% or more, as well as the FUs of Ceará, Espírito Santo and the Federal District, that compose other regions.
Condom use in every sexual intercourse with occasional partners (%)
Prevalence of HIV (per 1000)
Lesser than 40 40 -49.9 50 -59.9 60 or more Lesser than 0.1 0.1 -0.9 1 -1.9 2 or more 
DISCUSSION
Since 1996 the Ministry of Health and the Ministry of Defense have been jointly carrying out a series of actions at national level with young conscripts of the Army when they enroll in military service, which is a legal obligation of young men when they reach 18 years of age. Such actions have been extremely important for the monitoring of indicators essential to health surveillance in this population. Nine years after the last survey, in 2016 a new data collection was carried out to observe the behavior of Brazilian young people, including the risky practices concerning HIV infection.
However, it is necessary to highlight some limitations of researches with conscripts. The first one refers to the exclusion criteria, by which the illiterates, those whose questionnaires do not inform age, municipality of origin and educational level are excluded from the study. The second is related to the collection of social-behavioral information through a self-completion questionnaire. Self-completion facilitates truthfulness in answers that could be embarrassing if they were asked by an interviewer. On the other hand, some important information may be inconsistent if the respondent does not understand the questions. Nonetheless, the use of standardized instruments for data collection and laboratory measurements, the size of the sample studied and the design applied minimize the limitations described.
The beginning of sexual activity has occurred increasingly earlier among young people and is a important moment in their lives, as it places them in a world of new discoveries and, at the same time, in a possible group of vulnerability to STIs 13 . 75% of the conscripts participating in the study had already begun his sexual life, and the mean age of beginning was 15. Early sexual initiation exposes the adolescent to a context of vulnerability to HIV infection and other STIs, as he/she will have a long period of sexual activity and more sexual partners until he/she reaches stable and durable monogamous relationships in a more mature phase of life [13] [14] [15] . Studies have identified association between early beginning of sexual life by and increased risk factor for acquiring STI 16 . In addition, studies emphasize the relationship between the behavior adopted at the first sexual intercourse and practices that may persist throughout the individual's life, especially regarding the use of condoms 17, 18 .
Results indicate that the use of condoms clearly goes through the sexual intercourses established by the Brazilian conscripts, since the proportion of use in all sexual intercourses increases as trust on the sexual partner decreases. This proportion of use is lower when the partner is steady, increases when it is a occasional partner, and gets even greater when the conscript pays to have sex. This pattern is the same for all geographic regions, and we found in the Northeast region the greatest difference between the proportions of condom use in the most conservative relationship -with steady partners -and in the most vulnerable relationship, with paid partners.
It is important to emphasize that the concept of a steady partner was not defined by the researchers, leaving to the interviewee's understanding what he considered to be a steady partnership. However, studies show that the sexual intercourse with a steady partner, often considered as a stable relationship, decreases the perception of risk, bringing a false sense of protection against STIs and consequently decreasing the use of condoms 3, 15 . In addition, in heterosexual relationships the focus becomes the prevention of pregnancy, so that the use of other contraceptive methods between the couple overlaps the use of condom 19 . In this context, the problem is when one of the partners is unknowingly infected with some STI without symptoms, causing the transmission to his/her current partner 20 , either because of previous sexual intercourses with other partners or because of extramarital relationships, both without a condom 21 . This false security behavior in a considered stable partnership may be contributing to the increase in the number of young Brazilians infected with HIV.
Under the same view of the partnerships considered conservative, the North region presented the highest mean of steady partners in the last year, one of the highest percentage of conscripts who paid to have sexual intercourses in the last year and the highest percentage of use of a condom in the last sexual intercourse. This indicates that, the greater the number of partners in the year, the lower is the confidence of being in a "safe" sexual relationship and, consequently, the greater the chance that the condom will be used in those relationships. This corroborating the result that condom use is lower in relationships considered stable, the North region presented the highest average number of steady partners and the highest HIV prevalence.
One of the indicators used in global reports of the World Health Organization to measure the prevalence of condom use is its use in the last sexual relationship 22 . The data from this study indicated a prevalence of condom use in the last sexual intercourse above 56% in all regions, a consistent result to the percentage found in a survey of Brazilian youth aged 15-24 years including both sexes (60 %) 17 .
In recent years, research has pointed to the acceleration of the advance of HIV in Brazil, especially in MSM. The present study pointed out that 4.4% of young conscripts that reported being MSM, the highest percentage observed in the Southeast region. Statistically, the chance of an MSM becoming infected with HIV is greater than the chance of a man in a heterosexual relationship 23 , since there are fewer potential partners and a high proportion of people affected, therefore the likelihood of having sexual intercourse with someone infected with HIV and getting infected is higher. As the epidemic spreads in this minority, the risk of infection increases for those who are not infected, in a vicious cycle. A survey conducted in 12 Brazilian capitals in 2016 found that 18.4% of MSM surveyed were infected with HIV. The survey was conducted among MSM aged 18 years and over, 58.3% of them younger than 25 years of age 24 . Sperhacke et al. 1 identified that in 2016 the prevalence of HIV among Brazilian conscripts who declared themselves as MSM was 1.32%, while for the total sample the prevalence was 0.12%.
Prevalence of diseases is useful to formulate and evaluate public policies. Self-reported measures are commonly used because they are easy to collect and do not require specific health training or additional cost. However, this measurement process can lead to skewed measures. In the comparison of self-reported HIV prevalence with laboratory-measured prevalence, differences of 0.38 percentage points were found for Brazil, and the highest was 0.83 in the Southeast region. As the survey is conducted during the military service enrollment process and the questionnaire is self-administered, one hypothesis to explain the large differences between HIV prevalence found between the two methods of measurement is that, while the study ensured the confidentiality of information, some conscripts, with the intention of being discharged from military service, might have given incorrect information about having certain diseases, especially HIV.
The highest prevalence of HIV infection (through laboratory diagnosis) was found in the North region (0.24%). According to data from the HIV/AIDS Epidemiological Bulletin 25 , the North region presented a linear trend of growth of the HIV detection rate between 2006 and 2015: it was 15 to 24 cases/100 thousand inhabitants, representing an increase of 61.4%. And in the ranking of the FU and capitals according to the index composed of the indicators of rates of detection, mortality and first CD4 count, the FU of Amazonas and the city of Manaus (the state capital) are in first place.
The South region presented the highest percentages of alcohol and illicit drug use. As risk behaviors, alcohol and drug use constitute proved facilitators of HIV infection 26 , and may be contributing to the advancement of the HIV epidemic among the general population of the South region, especially in the FU of Rio Grande do Sul, which present high detection rates of HIV 5 .
The low percentage of conscripts who already knew their serological status among those identified as positive in the laboratory examination indicate low coverage of HIV testing among the Brazilian male youth population, making it difficult to combat the spread of HIV, since the virus can be transmitted by individuals who do not know their serological status.
CONCLUSION
Results of the study suggest that there is a need for greater investment in sex education and safe sex practices campaigns, warning young people that the cure for HIV and other STIs infections are yet to be found. Despite the possibility of controlling STIs, it is a mistake to believe that people can get rid of them. Once STIs are established, the quality of life of the patients becomes compromised. In addition, there is a need to expand the supply of HIV testing, as the test enables early diagnosis and immediate treatment, reducing the chances of dissemination of the virus.
